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Amendments to the Claims 

This listing of claims supersedes any previous submissions. 

1. {Original) A method of manufacturing a vertical insulated gate transistor comprising 
the steps of: 

providing a semiconductor body having opposed first and second major surf aces ; 

forming a trench extending vertically from the first major surface towards the 
second major surface; 

forming a gate dielectric layer on the sidewalls and base of the trench; 

depositing a conducting gate material layer on the gate dielectric layer on the 
sidewalls and base of the trench; 

carrying out a spacer etch to remove the gate material layer from the base of the 
trench leaving gate material on the sidewalls forming gate elements; 

filling dielectric into the trench between the sidewalls; and 

forming a gate electrical connection layer across the top of the trench electrically 
connecting the gate material layer across the trench. 

2. (Original) A method of manufacturing a vertical insulated gate transistor according to 
claim 1 further comprising: 

forming a hard mask defining an opening on the first major surface of the 
semiconductor body; and 

etching the semiconductor body through the opening in the hard mask to pattern 
the trench. 

3. (Previously Presented) A method according to claim 1 wherein the step of forming a 
gate electrical connection layer includes covering the semiconductor body with a 
conducting layer and patterning the gate electrical connection layer to span the trench 
above the first major surface and the dielectric. 
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4. (Previously Presented) A method according to claim 1 wherein the step of filling 
dielectric into the trench includes the steps of depositing dielectric and etching back the 
dielectric. 

5. (Original) A method according to claim 4 wherein: 

the step of etching back the dielectric defines a gap at the top of the trench; and 
the step of forming a gate electrical connection layer includes depositing 
conducting material on the first major surface to fill the gap and to define a plug at the 
top of the trench and planarising the gate electrical connection layer to remove the 
electrical connection layer from the first major surface but to leave the plug in the trench 
in place. 

6. (Previously Presented) A method according claim 1 further comprising the steps of: 

depositing a gate-source insulating layer over the trench to isolate the gate 
electrical connection layer; and 

depositing a source conducting layer over the gate source insulating layer and the 
first major surface so that the source conducting layer is in electrical contact with the 
semiconductor body but insulated from the gate electrical connection layer. 

7. (Cancelled) 

8. (Currently Amended) Ar^mke^H&tef"d«viee-agee^4i^4e--g-teirm--7 
\ v:n;;;-o;kh:-.'u>:' des u. : computing. 

a semiconductor body having opposed first and second major surfaces, the 

si . 1 I ! ! <, \i it y s o i li mi cii i\ i' ytd 

lower doped body layer on the highly doped drain layer facing the first major surface; 

a trench extending into the semiconductor body from the first major surface 

defining opposed sidewalls and a base; 

a source region of the first conductivity type laterally adjacent to the trench at the 

first major surface; 

a gate dielectric on the sidewalls and base of the trench; 
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opposed gate elements on the sidewalls of the trench but not on the base of the 

trench; 

an insulating filler extending upwards from the b is < > \ t ofw een the 

gate elements; and 

a gate electrical connection layer at the top of the trench above the insulating 

filler, the gate electrical connection layer connecting the gate elements across the trench; 
and 

wherein the top of the insulating filler is level with the top of the trench 
and the gate electrical connection layer extends across the top of the trench above the 
filler. 

9. (Original) A semiconductor device according to claim 8 wherein the gate electrical 
connection layer is a plug in the trench above the insulating filler. 

10. (Original) A semiconductor device according to claim 9 wherein the top of the plug is 
planarised to be level with the top of the trench. 

1 1 . (Currently Amended) A semiconductor device according to claim 7 further 
A semiconductor device, comprising: 

a .semiconductor body having opposed first and second ma jor surfaces, the 

semiconductor body having a highly doped drain layer of a first conductivity type and 
ov» doj ( x)d I on h iig ' 1 c rj g rst. m suj 

a trench extending into the semiconductor body from the first major surface 

do:'- niT:u opposed -edenaik ;uui a hi-...;. 

a source region of the first conductivity type laterally adjacent to the trench at the 

first major surface; 

a gate dielectric o i: :i ; e _ j <Jo ■ -;I K and base of the trench; 

opposed gate elements on the sidewalls of the trench but not on the base of the 

trench; 



Page 5 of 7 



Appl. No. 10/538,216; Docket No. NL02 1416 US 

Amdt. dated June 28, 2007 

Response to Office Action dated March 23, 2007 

an insulating filler extending upwards from the base of the trench between the 

gat.c demons; and 

a gate electrical connection layer at the top of the trench aiv\ c she- in sulating 

filler, the gate elect ( coj ^ion layer connecting the gate dor. 1 o \ , the trench; 
and 

a gate-source dielectric isolation layer above the gate electrical connection layer and a 
source conducting layer isolated from the gate electrical connection layer by the gate- 
source dielectric isolation layer and in contact with the source region. 

1 2 . (Currently Amended) -A--s©mk-0Hdi3^0f-4evi<^^660fdiHg- to . 

A semiconductor device, comprising: 

a semiconductor body having o pposed first and second major surfaces, the 

semiconductor body having a highly doped drain layer o f a first conductivity type and 
lov; or doped body layer on the highly doped drain layer facing the first major surface; 

a rrench extend nu itn fl s i li li ! 101 surface 

defining opposed sidewalks and a base: 

a source region of the first conducjjvjtvj^ to the trench at. the 

first majo r surface; 

a gate dielectric on the sidewalls and base of the trench; 

opposed g ate elements on the sidewalls of the trench but not on the base of the 

trench; 

an h ,j \\ \ o ~ . nl.ij - .up ' 1 ; ( . oj iju 

gate elements; and 

:■■ ;.:ak dconi a! eoi:!j xUun [aver a! the ton oj she livndi abo.\ .. the :!hi : ;.;:i;::. 

filler, the gate electrical connection layer connecting the gate elements across the trench; 
and 

a low doped drain layer over the highly doped drain layer and underneath the 
body layer, the trench extending through the body layer into the low doped drain layer; 
and a dielectric plug at the base of the trench. 
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